Tissues
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A fissue is a col]ectmn of cells with 2 common
embryologic origin that work together to perform

Specmllzed 3ct1 Vlty In addltmn to the cells, a tissue
contains the extracellular matrix (ECM) which’s found
bet ween the cells*.

I 030 = =
* Body tissues can be generally divided into 4 main types

according to the type of cells and the amount and content
of the ECM they possess. — T ==

* The main types ot body tissues are:
Epithelial tissue ¢ ¥\ / ( 5)lald
Connective tlssue_J;:> (vL_,\o

1
4
3. Muscular tissue ___ Ao
4. Nervous tissue s
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Table 1: Types of tissues and their characteristics
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Epithelial Tissue

* Epithelial tissues have the following characteristics:
s 3\
1) Cover surfaces or line cavities.
B 9 J A

) lERé—if)ﬁiud turn-over (time from the birth of a cell till 1its

death), because 1t’s exposed to the external environment.

3) Formed ot Sheots of closely packed cells. Sueas /08

4) The cells are polfsﬁ‘_..tbié_J 925z L) o L gzl

U P gyl malmesla) y G W0 B3y 00 S S O |
5) The epithelium rests upon a sheet of extracellular matrix
called the Basal Lamina. The epithelium, also, have a
. . - — v i
connective tissue layer under it=vsdl S s W 225

6) Epithelial tissues lack blood !_fegsels.J They receive their

nutrients from the underlying vascular connective tissue.

A1
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Epithelium Fig.1: Characteristics of
Epithelial tissue. (a) Cross

Lamina I?I‘Op}'ia section of small intestine.
(connective tissue) (b) Section through the
skin.

basement membranZ 3L Epithe i
Srelsdas

External
environment

Epithelium = epidermis

Dermis (connective
tissue)
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Basement Membrane >“ppert (“i\\ ook

l—_bd‘s“/@‘\ﬁ e P

Apical (free)  Lateral surfaces

> * Basement membrane 1S surface |
formed of thelbasal lamina

and the >reticular [lamina.
The reticular lamina 1s the

— Epithelium
upper  part of  the
connective  tissue that’s
usually located under the L
epithelium which 1s rich 1n ey [ Basement
reticular f1bers amina - —
1 — Connective

tissue

» It supports the epithelium.

Nerve Blood vessel

Fig.2: Difference between basal lamina
and basement membrane.
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2)

Types of Epithelium

Lining or covering epithelium
Glandular epithelium = Main function is secretion

2 Slepmtlons citlliy) SLlinz.| w
However, some lining epithelial cells secrete (like
those 1n the stomach) and some glandular cells are
present between lining cells (like goblet cells of small

intestine)
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[.1n1ing or covering epithelium

/ T J, Pseudostratified

Simple P\l | seratified—> L ePithliElm
r (1 layen) Q‘i:(zz layers) ;"é‘ l‘tﬁ
According to shape of cell According to shape of cell in upper layer
Squamous—b“;:" 4] Squamous i Keratinized
Cuboidal—}::« o Cuboidal kerI:t?r?i_zed
Columnar_L&(;:; Columnar

(cilialed) c'_\_J::@_A <) ey —
Jlaal <Usm 5 Transitional
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Simple Epithelium

Single Single Single
o 9 AN
Flattened squamous Cuboidal Tall columnar

e Line blood

Ciliated:

vessel e Line renal tubules Uterine tube
e J.ine bodz e (Cover ovaries Non-ciliated:
cavities Stomach
» Easy passage of . UL )|
—|* Active transport Secretion -
substances e

e Secretion

Cover organs

Absorptio
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Stratified Epithelium

bt ey | | .
Multiple Multiple Multiple Multiple

Squamous cells | Squamous cells
covered by not covered by Cuboidal Columnar
keratin layer keratin layer

s | Large ducts of | F?MD

Skin Esophagus Nk eary s oy (Conjunctiva

* Protection |°* Protection
e Secretion e Secretion

* Protection

* Protection
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—p osyledl cala,
Transitional epithelium (Urothelium): (Urinary Sy kem)

* . & Apical
. surface

% The topmost cells of this
stratified  epithelium  are

dome-like (called Umbrella
Cells). ?'—\LJT L}ﬂ_ﬁ, (s epithelium
% Location: S5 Glley < I

Transitional — Lo (, A

Basement
membrane

Connective
tissue

—  Urinary bladder and ureters-
, That’s why lt’S alSO __called_q Fig.3: Relaxed transitional
Urothelium. epithelium.

¢ The umbrella cells are dome-shaped when the bladder 1s
BRI VI AR B PAY
% Functions: Protection against the adverseAeffects of urine.

Allows the bladder to change size. e/ % e J g
cJ}JL Esij\ (TQXIC_\ElB =\ | [P c.«_{\k_ps\\_\‘
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Pseudostratified columnar ciliated epithelium:
LD;J‘)B Cilia

| Ciliated columnar cell
» In this epithelium, the cells have /‘//jrf.;,m -- A\

. . . ( *lj'*ﬂi . *fﬂ iy .;:*'::,ff; ‘;y | fﬁ" {“,
different heights. All cells reston g = ‘W '/W d
the same basal lamina, but not S Ta¥e ~_— Goblet cell

e B | )
all of them rea urface. °O
/ #Basement

This makes the nuclei occupy @ ’L@ ﬁol 09
different levels giving the g 5_6 o 0 ?0 Ay y
epithelium a false stratified ;—:E;;Eﬁ-t;sue “Sgy —— Basal cell
appearance, but this epithelium : —

18, actually, stmple. Fig.4: Pseudostratified columnar
‘__% '. ciliated epithelium.

» Location: <l c;-'_\,\lc_ﬁ_:;j;jﬁ
_—‘i"” Trachea, bronchi,” and nasal cavity (that’ 1it’s also called
;__:}iﬁj\ Respiratory Epithelium). (;ri;-;]\ )l@_<\ _(ﬁ L. @54y

» Functions: Protection, secretion. Ciliary movement TEMOVes

particles from the airway passages. —\ JLJ | N7 =S rel)| SY¢ J

il g2 e 4\ oo il

membrane
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Glandular Epithelium

» Is an epithelium specialized for secretion.
grem——

Classification of glandular epithelium:

1) According to number of cells:
* Unicellular¥ glands: formed of a single cell, like

Goblet cells of digestive and respiratory tracts.
=  Mualficellalar ¢lands: formed of clusters of cells, like:

salivary and sweat glandsD
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2) According to presence oif ducts:
= Exocrine glands: possess ducts that transfer the secretion to the
outside of the body, like: salivary glands—>Z A L)\ |
»a—Endocrine glands: they lack ducts. Their secretions are

g\:: transferred to the target organs, usually, by blood. Example:

Pancreatic Islets, Pituitary gland. ——p - J s 3 L”J\fl,

3) Exocrine glands classified @¢cording o moiphology ol dict and
secretory portion: Secreiory vewHies

= Each exocrine gland has a secretory /

portion that produces the secretion and a

duct that carries this secretion. J

= The duct and the secretory portion could Acinus Duct

(secretory portion) (conducting portion)

be branched or unbranched. —_—

= The secretory portion could acinar (ball-shaped), tubular, or
coiled.

J
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4) Exocrine glands classified according (o method of
secretion.

J Merocrine: only the product 1s secreted by | e

exocytosis. As in salivary glands. 0 ’Lir’“ ko sallosn @B
o) < l
" +0al) ZA\S .

** Merocrine glands are either ser&h](excrete a watery
solution) or mucous%erete a thick solution).

d:;"l':\:‘):/{’}fw

J Apocrine: the product and the apical part of the
cell is shed. As in mammary gland. lsc 2 J ) UI @4” S

B D) 2 pa 2o %ll\oquﬂ-) 5)3\

J Holocrine: the whole cell disintegrates and is shed @

with the secretion. As 1n sebaceous lands of the
skin.

apocrine

G
\f’—)!"’_gﬁ"_jc ]];,, |Q|ESL‘\,U\‘;)\U'"Q—‘
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Epithelial Cell Polarity

“* Polarity means that various regions of a cell have specialized
structural features because they perform different functions.

N/

** Epithelial cells can be generally

divided 1nto 3 regions:

1. Apical (Luminal) region: -
close to the lumen of the =
organ. —O =L\l )

2. Lateral regions: adjacent to 3

other cells. = ¢ y= \| Wlal| &y
- sl s
3. Basal region: lymff::rfﬁonj the e

basal lamina.m |\ =<-
b R el

Fig.5: Polarity of
epithelial cells.
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